Abstract. In many applied sciences, the theory of algebraic coding plays an extremely important role, and in the theory of algebraic coding, factor decomposition theory plays an extremely important role. In this article, we introduce the basic method of the factor decomposition of Algebras; we hope that readers from these methods can get a lot technique and application of algebraic coding.
Introduction
With the rapid development of modern science, the applied sciences is more and more prominent, the theory of algebraic coding [1] in many applied sciences has its important applications [2] [3] [4] [5] [6] [7] , and in the theory of algebraic coding, the methods, conclusion and so on of factor decomposition theory [8] [9] [10] plays an extremely important role. In this article, we introduce the basic method of the factor decomposition of Algebras, readers can get a lot technique and application of algebraic coding from these methods.
Introduction of Factorization Domain
In this paper we solidify the notions of unique factorization in certain integral domains. Now, we assume that D is an integral domain [11] [12] [13] [14] in which every nonzero, non-unit can be represented as a finite product [15] [16] [17] of irreducible elements of D, then D is said to be a factorization domain. If a factorization domain in which any nonzero, non-unit can be expressed as a product of irreducible that is unique up to units and the order of the factors is called a unique factorization domain (UFD) .
Definition l. We say that D is a unique factorization domain when the following occurs.
Suppose that α ∈ D is arbitrarily chosen with 
The properties of Factorization Domain
Now we look at a criterion for a factorization domain to be a unique factorization domain. By the induction hypothesis, r-1=s-1, and the j α are associates of the j β . The result now follows by induction. Notation 1. Theorem l provides the key to understanding unique factorization in domains, namely the failure of unique factorization is the failure of (some) set of irreducible to be prime.
Model on the definition in integer ring, we have greatest common divisors in integral domains. In this paper we in GCD denote the great common divisor. Now we will look at an example of an integral domain where such divisors always exist. This provides a motivator for a more general class of domains where there is a "norm" similar to that we found in quadratic domains introduced in theory of algebraic number. These domains are important in our understanding of the basics. First we need to establish a division algorithm.
We specialize to Gaussian integers as a motivator for what follows. We know that the definition of the norm N is defined for any quadratic domain in abstract algebra.
The Division Algorithm of Gaussian Integers
In the following, we in the form of theorem to illustrate the division algorithm of Gaussian integers. 
We know that ( ) 0 N δ ≥ , since the norm is just a sum of two squares. Now we show that
By the multiplicatively of the norm, we have 
Conclusions
In the above demonstration, factorization domain, irreducible, the concept of greatest common factor and so on, have good application in algebraic coding, even also has a lot of application in other applied sciences. The division algorithm of Gaussian integers, also has a lot of application in some disciplines, they are all powerful tools in applied science.
